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(54) Titie: SPORT DRINKING CUP WITH VALVED STRAW CAP 
(57) Abstract 

An casy-to-operate vented leak-proof drinking cup cap 
for a bottle is formed by a pivotable drinking spofut (3) and 
diaphragm arrangement (4) in the cap base (7), The drinking 
spout that fonns the mouthpiece on the upper side of the 
diaphragm through which the user sucks liquid, contwns a 
portion (3b) on the underside flie diaphragm. That lower spout 
portion carries an elastic hose or tube (8) for immersion In the 
bottle's liquid when the drinking spout is in the open position, 
whereby the series of passages through the elastic tube and 
drinking spout serves as a straw. When tiie spout is pivoted 
to its closed position and latched, in one movement, tiie lower 
portion of the spout swings a portion of the elastic tube against 
the vent (6). closing the vent, and forces another portion of that 
hose into an interference surface (12), creating a bend or kink 
in die hose that prevents liquid passage. 
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SPOPT DRlNKTwa niJP WITH VALVEP STRAW CAP 



T^(-H1^^<"-AT- FIELD 

This invention relates to sport drinking cups and, more particularly, 
5 to a sport drinking cup that contains a resealable straw-like member. 

PAOTfr^PnTTNn ART 

Sports enthusiasts, particularly bicyclists, are accustomed to 
carrying a container of water along which they are able to efficiently access 
"on the run" to quench a thirst. One coixmion form for the container is a 
10 flexible plastic bottle >vith a drinking spout that is manually opened and 
closed. Conveniently, the drinking spout serves as a mouthpiece for tjie 
drinker. Moving the spout to the open position, the cycUst inserts the 
spout into the mouth and squeezes the bottle, expressing drinking water. 
Another form is a plastic bottle having a plastic drinking straw. Being 
1 5 always open, the cycUsts grips the bottle and, with the straw's end in the 
mouth, squeezes to express the drinking water. 

Further, in my patent U.S. 5.392,968 granted Feb. 28. 1995, entitled 
Dispensing Closure and Method, hereafter referred to as the "Dark "968 
patent", a one-piece molded plastic closure for fluids is described that 
20 contains a pivotable spout and a compound diaphragm, the disclosure of 
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which is incorporated herein by reference in its entirety. Among other 
things evident from inspection of the patent there is also described 
adaptations to that novel closure structure to enable the dosure to serve 
as such a sport drinking cup cap. The structure illustrated in Figs. 20 and 
5 21 of that patent employs a flexible thin-walled tubular extension integrally 
formed on the underside of a more rigid thick walled tubular fluid 
dispensing spout that lies on the underside of the closure base. With the 
spout in its open position upstanding fluid confined within the associated 
container or bottle is dispensed through the spout. When the spout is 
10 pivoted down to the closed or sealed position and latched, the flexible 

tubular extension is pressed against a seal member, a plastic member that 
depends from the underside of the closure base, collapsing and flattening a 
portion of the tube to close the fluid passage there through. 

An alternative embodiment described in the patent combines the 
15 one-piece closure with a separate flexible straw to form a two-piece 

structure. As illustrated in Figs. 22 and 23 of that patent, a flexible plastic 
straw is inserted through the rigid spout and extends through the closure 
base and into the liquid confined in the container. When the pivotable 
spout is pivoted down to the closed or sealed position and latched, the 
20 pivoting spout swings the straw around and bends it, pressing a portion of 
the straw against a seal member, a plastic member that depends from the 
underside of the closure base, and, as in the preceding stmcture, collapses 
and flattens a portion of the straw to block the fluid passage. Although not 
specifically illustrated, the foregoing drinking cup caps may include a 
25 conventional air vent that extends through the closure base to permit 
liquids to be more easily sucked from the bottle. The vent allows air to 
enter the bottle as the liquid is sucked out. 

Although novel, the foregoing drinking cup cap structures illustrated 
did not achieve market acceptance for reasons not herein fully described. 
30 The soft tube extending out of the mouthpiece was not acceptable and the 
lack of a vent in the cap made the drinking cup difficult to use. 
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Preferably air vents employed in the foregoing drinking cup caps are 
made sufficiently smaU in size so that the surface tension of the confined 
Uquid alone would prevent any leakage when the cap was closed. One 
problem with small sized vents in rigid caps is that the Uquid can only be 

5 sucked from the container as fast as the exterior air can enter, which is an 
annoyance to some. Further, because of the varied nature of Uquids held m 
the bottle, such as beverages, juices and water, and to minimize the 
potential for clogging that vent, wherein operation would be more difficult 
particularly for uninformed users who may not understand the purpose of 

10 the air vent, the approach taken is to use a much wider vent than would 

otherwise be necessary. As a consequence, the drinking cup cap would 
allow some minor leakage, and could not be characterized as leak-proof. 

Good hygiene is a concern that is sometimes overlooked. To ensure 
that the drinking cup is sanitaxy it should be frequently disassembled and 
15 washed. The most widely available drinking cup cap uses a push-pull 

valve, which is formed of two components. That valve is not designed to be 
dismantled for cleaning. Therefore, even when the drinking cup and cap 
are washed in a normal manner, particles of juice or other Uquids may 
remain between the two valve components inside the valve, causmg 
20 contamination. Other drinking caps, such as those imported from Chma. 
are manufactured and assembled from an even larger number of 
components. One such drinking cup product consists of a cap. a straw, an 
a rubber tube joining the straw to the spout, and an over cap that, when 
twisted, closes the valve and encapsulates the spout. That product is not 
25 designed for cleaning and is abnost impossible to sterilize. 

A principal object of my invention is to provide a leak-proof dnnkmg 
cup cap. 

Another object of my invention is to provide a leak proof drinkmg cup 
that takes advantage of some elements of my prior designs while bemg 
30 more easUy manufactured and used. 
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A further object of my invention is to provide a drinking cup cap that 
requires less force to unlatch and open making it easier for user's to use a 

drinking cup "on the run". 

And a still further object of my invention is to provide a drmking cup 
5 cap that may be easily dissassembled for cleaning. 

PTf^r>T ,nRTTRR THFr TKrvRNTION 

In accordance with the foregoing objects and advantages, the 
drinking cup cap includes a pivotally mounted drinking spout that is 
manually pivoted, swivelled, about a pivot hinge on the base of the cap, 
10 moving between an open position, with the spout upstanding vertically, 
and a closed position, with the spout oriented horizontal on the upper side 
of the cap base. The spout includes an emended portion, the lower spout 
portion, which is located on the under side of the cap base. With the 
drinking spout being pivoted to the closed position along the upper side 
15 surface the lower spout portion simultaneously pivots toward the 

underside surface of the cap base. The lower spout portion is attached to 
an elastic tube, a portion of which ensleeves the lower spout portion and 
the remainder of which emends from the lower spout portion for immersion 
into Uquid within a bottle to which the cap is attached. With the drinking 
20 spout open, a user may suck liquid through the mouthpiece, which is 
aided by a vent passage also contained in the cap base. 

When the spout is pivoted to the closed position, the lower spout 
portion swings the elastic tube about and presses one portion of the elastic 
tube over the vent passage, and, simultaneously, pinches closed another 
25 portion of the elastic tube, thereby sealing the cap. With a single action the 
cap openings are closed. With both cap openings closed the confined 
Uquid cannot leak or escape from the bottie. nor can external contaminants 
enter. 
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Annroprlately the drinking cup indudes a diaphragm that permits 

-''^''I^^Zr , P-r.d em— t .on^s^^ 
..p„„e«ts,thee.stictuheand t^^P^^^^^^^^ 

..egraliy formed d^ph:^ ^ - 
' '^"^t^l^tel^crell he thoroughly nushed out and 

Itsimpie and requires no spedai too,, or training^ 
Ihe^^^^ and additional ohjeots ar>d advantages of the — n 
H JriTLcture Characteristic thereof, which was only hnefly 
together ,^„es more apparent to those 

,5 summarized m the forego g P ^ ^^^pUo„ of a preferred 

mustration thereof presented in the accompanying drawmgs. 

20 In the drawings: „f « ^referred embodiment of the 

Figure 1 is a front perspective view of a preferred emo 
cap to the drinking cup, illustrated in the closed — ^' ^^ 

Figure 2 is an embodiment of the drinking cup containmg t^e 
drinkilHupcapofFig. 1. illustrated in an open condiUon, and an 
25 associated bottie, partially illustrated; 

^^.r^ 3 is a top view of the drinking cup cap of Fig. 2, 
:;£":rafrrntparti.secUonviewofKig. X. iUustrating the 

integrally formed latch. 
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Figure 5 is a side section view of the drinking cup cap as iUustrated 
in Fig. 2; and 

Figure 6 is a side section view of the drinking cup cap in the closed 
condition as illustrated in Fig. 1. 

5 M'^nRR FOR OAPPYTNCx OTTTTHK INVENTION 

Concurrent reference is made to Fig. 1 which iUustrates my drinking 
cup cap 1 in a closed position and to Fig. 2 which illustrates the foregoing 
elements in an open position and, in dash lines, the associated liquid 
container 2, which, with the foregoing cap, forms a drinking cup. As 

10 shown in Fig. 1 , the cap includes a pivotable drinking spout 3, diaphragm 
4, hinge 5, vent passage 6. located behind the lower or base end of spout 
3', all formed on a cap base. In the illustrated embodiment the cap base is 
formed of a relatively planar upper surface 7a, located on the top of 
cylindrical wall 7b, and a cylindrical walled collar 7c, slightiy lai^er in 

15 diameter than and supporting wall 7b. The foregoing configuration of tiie 
cap base is preferred, altiiough as those skilled in the art recognize from 
stiidy of this specification, in other embodiments alternative geometiies 

may be employed. 

As illustixited in Fig. 2, cap 1 is attached to the top of container 2, a 
20 bottie. Since tiie drinking cap is intended for use with any conventional 
screw top plastic or glass bottie, tiie details of which are not necessary to 
an understanding of tiie invention, tiie bottie need not be fUrtiier 
illustrated or described. An elastic tiibe 8, later herem more fully 
described, is partially illustrated, extending from tiie underside of drinking 
25 cap 1 and into the bottom region of that bottie. 

In Fig. 1, drinking spout 3 is illustrated in its closed position, 
extending horizontally, pivoted down into a U-shaped recess in tiie cap 
base tiiat extends radially tiirough tiie side. The spout extends slightiy 
beyond the side wall to the cap base, allowing a proti^ding portion for tiie 
30 user to grip or push against in order to unlatch and pivot tiie spout up to 
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toe open position. In Fig. 2 the drinking spout 3 is iUustrated in in the 
open position, in v,hich the drinking ^ut is yertically upstanding. The 
drinking spout is connected to hinge 5, as later herein discussed in greater 
detail The hinge is a Uving hinge integrally formed to the upper surface of 
S the cap base. That hinge defines the pivot axis on which the spout pivots, 
or more appropriately, swivels, between the spout's open and closed 

positions and vice-versa. 

AS in my prior patent, U.S. 5.392,968, pivotable movement of the 
drinking spout 2 is possible due to the function of diaphragm 4. whldh .s 
0 attached to both spout 3 and to the support surfaces of the more ngid cap 
base. The diaphragm's nexure permits the drinking spout to be pivoted 

and maintains the continui^ of the cap's surfaces in the face of that spout 

movement. . . 

As later herein described, spout 3, when in the open position, 
,5 together with elasteic tube 8. fonns a straw by means of which toe user 

suck Uquid 6om bottle 2. Vent passage 6 extends through the upper 
surfece 7a and serves as an air vent. When sucking on the end of the 
drinking spout 3 to draw up liquid, the vent permits external air to pa^ 
into the confined region on the underside of the cap base and the hquid 
20 confined in bottle 2 which aids in sucking up the liquid. 

Reference is made to Fig. 3 which illustrates the embodiment m a top 
view with the drinking spout 3 in the open condition as in Hg. 2. The Ml 
expanse of diaphragm 4 is visible hi this view. Diaphragm 4 consists of an 
upper or top portion 4c. which is relatively rigid, a top flexible porhon 4a 
and a lower flexible portion 4b. A semi-circular region, recessed from 
planar top surface 7a in the cap base, is bordered on one sid^lyy^ 
depending circular wall 9. only partially visible in Figs. 1 and 2. to win* 
diaphragm 4 is attached. The diaphragm essentialbr serves as part of the 
border or surface to that recess. 

arcular wall 9 extends in a semi-circle about the base end of spout 
3 and is symmetric therewith. The wall's length varies and is determined by 
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the downwarf slope of diaphi^ 4; the wall need be only deep enough to 
reach and attach the outer edges or border of the diaphragm 4. That wall's 
depth varies from a maximum at the center to a minimum at each end at 
hinge 5. Circular wall 9 is relatively rigid and provides a firm support for 
5 the diaphragm. In turn the juncture between the diaphragm and that wall 
permits the diaphragm to flex in the manner described in the Dark ^968 
patent, during the opening and closing operation of the spout. 

The upper planar surface 7a is interrupted also by a walled U- 
shaped recessed portion 10, recessed from the top planar surface, and 
10 forms a passage or trench from the aforementioned recessed region, 

through both the depending circular wall 9 and the outer cyUndrical wall 
7b The U-shaped region permits the spout to be pivoted to and held down 
in a horizontal position, as shown, when closed. The U-shaped recess 10 
extends radially in line with the plane of rotation of spout 2, represented by 
15 line 11, and is wide enough and deep enough to receive the spout. As 
shown that plane of rotation extends through the axis of spout 3, vent 
passage 6 and, illustrated in hidden lines, an interference rib 12, the latter 
located on the underside of the cap's upper surface 7a. 

The outer edges of lower flexible diaphragm portion 4b are attached 
20 to the semi-circular wall 9. Upper diaphragm portion 4c, specifically two 
triangular shaped portions, which Bre integral with of the flexible foldable 
portion 4a of the diaphragm, latter herein more fully described, one of 
which is located on each side of drinking spout 3. The triangular shaped 
upper diaphragm portions, being formed with a greater thickness of 
25 material and being relatively small in size than diaphragm portions 4a and 
4b are relatively rigid, relative to those other diaphragm portions. Upper 
po^on 4c connect to the cap base along hinge 5 and also connect to spout 
3. As shown diaphragm 4 serves also as a barrier to fluid. The onty 
passages through the cap are the fluid passage through spout 3 and vent 
30 passage 7. 
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A pair of ariany extending spUnes 15 are located on diametrically 
opposite positions on the outer tubular wall at the ftont end of drinking 
spout 2. Those spUnes protrude radiaUy outwardly sideways a short 
«Lent A pair of elongated barbs 16 fonned in the opposed side waUs to U- 
shaped region 10. together with spUnes IS form a releasible latch toat 
holds spout 3 in the closed position illustrated in Wg. 1, unfl manually 
released by the user by pushing up on the distal end of the spout. 

Returning to Fig. 2. splines 15. only one of which is fully v.s,b e m 
this view, extend axially along the length of the spout. The spline s length 
Lmcient to engage barbs 16. molded within the side walls of U-shaped 
recess 10, when the spout is pivoted down. 

Reference is made to Fig. 4. which is a partial front section v.ew of 
Fig 1 and better mustrates the position of the latch member when the 

s^ut is latched. As shown, the upper sutl^ of each barb 16 is ^pered 
; downward for a short vertical distance, forming a cam surface, and then 
drops oil horizontally. The ends of splines 15 on the spout are spaced 
ap^ hori^ntally a g:.a.er distance «^t the distance between the^op^ 
portions of those barbs, but is spaced about the same distance as^ ends 
of the horizontal portion of those barbs, located at the supportmgwato. 
0 TO latch spout 3 closed, the user passes down on the spout to force 

the spout in its closed and latched position. In being pivoted <>o™J" 
closing, spunes 15 encounter the cam or sloped surfece of barbs 16. whtch 
m pLides an obstn^ction. The downward force exerted by the user 
„ust be suffldent to outwardly flex the side walls of the U-shaped cap 
^S portion 10 supporting barbs 16, and/or, through the ^P""-' ""^^ 
LsiUenUy compress the spout, in order to move the spout <»<>™ 
horizontal portion ofbart^s 16 and latch it in place, ^n^^f^^]^^ 
moved past the tapered portion of the barbs, the flexed surfaces el^^ 
returt. to their original shape and the barbs overUe the sphnes. Sphnes 15 
30 catch and are held by the horizontal^ oriented surface of barbs 16. wta* 
now hold the spout down against any upward force that may be exerted by 
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resiUency in diaphragm 3 and, as later herein described, by the elastic 

'""^ ReTr^g next to the section view of Fig. 5, the drinldng cap 1 is seen 
as essentiauy being a hoUow body, fonned of relatively thto 
5 p^vides a cavity region on the underside ot the upper surface 7a. bounded 
by cylindrical walls 7b and 7c. the diaphragm and spout. An edge ot 
vLcal Circular wall 9 to the «cessed region is visible in ™^ 
height of cix^ular waU 9 at any angular position about the o^s of the spout 
3 varies with the location of the positi«.n of outer edge of diaphra^ porUon 
,0 4b which extends upwardly at a steep angle relative to hori^ntal surface 

7a vent passage 6 is radially displaced in position from the axxs of spout 
3 and from the pivot axis at hinge 5. The underside of the vent passage .s 
aiso preferably surrounded by a seal 14. formed as a circular protrudmg 

portion of the underside of cap surface 7a. , 
,5 interference rib 12 is fonned integral with the unders«ieot toe 

Cosure-s hori«>ntal planar suri^ 7a and is positioned - ^'-^Ta" 
away from the axis of the spout 3 and hinge 5. and rs posrtroned along a 
Li Une 1 1 , Ulustrated in Fig. 3, that intersects both the spou^ axrs and 
vent passage 6. Suitably Interference rib 12 extends down mto the 
.0 underside cavi.y region to provide a radially ^=""^^^,3 
Oriented at an angle to the verUcal. of between about nve and ten d^es 
in a practical embodiment, angled toward and facing spout 3. As later 
herein described the sUght angle allows the interference rib to serve a 
second spout latching function in combination with elastic tube 8. 
15 Continuing with Fig. 5. drinking spout 3 contains an inte^ 

extension or. as variously termed, lower spout portion 3b. '"-^ - 
underside of diaph.^ 4 beneath upper surfi.ce 7a to complete the ilu«l 
passage through the spout, from the upper side of the cap base to the 
under side. The foot end ot the lower spout portion supports a letamer 
,0 ring 17. an enlarged outer diameter portion or ring that radially outwardly 
protrudes fiom the tubular wall of the spout. 
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1. this embodiment the lower spout portion 3b is of a resWcted outer 
diameter relaUve to the upper portion. The length of the lower spout 
p:: ris.reat enough to spanatleasttheradiald^ce^^^^^^^ 
6 when spout 3 is pivoted about hinge 5 to the closed position, but not so 
iea^l^astrcontactinterre^nceribl.. ^^'^^^^^^^ 
L ensleeves that lower spout portion, frictionally engag«^ the^o^ 
poruon-s outer cylindrical waU and is secured in place on ^at ^ut 
Portion by the «cUonal force of tetaining ring 17. which elasucally 
^ds I small portion of the tube wall. The remaining porUon of «^e 
, ^ribe is suspended from the spout. The elastic 
mustrated in the figure, is of sufllcient length to extend to 
tegion of the assooated botfle and. like a straw, is mtended to be umnersed 
X any U<,uid c«,flned in that bottle when the spout is m the open 

S """"len spout 3 is pivoted down to the aosed position, as illustr^«. ^ 
thesec.io„view„fl^.6towMchreferenceisne«made...e^^^^^^^^ 

^loohV Hihe 8 UT3 against the underside of the closure s 
the snout swings elastic tuoe o up , , ^ ^„ 

^per surface 7a. pressing the tube's elastic material ag^st .a^ 14 on^ 
.rrunderside of that sur&ce and covering -t passa^ 6^ * a 
20 another portion of that elastic tube against interference nb 12, producmg 
^^in L tube, and coUapsing the tube walls between me lower ^ou^ 
portion's foot end and the confronting surface of the interference nb. ■^e 
cZsed or "Idnlced. tube walls thereby bloclt the fluid passage thtough 

„ 'ts noted earlier, interference rib 12 is inclined at a ten degree 

angle to the vertical (or ninety to ninety Ave degrees to the horizontal) 
the spout. The angle creates a second latch method *athe^s 
eustic tube 8 to stay hi a sealed position when the » ^^^^^ 

position. AS spout 3 is pivoted to the sealed posihon. ^^ "^^.IT 
30 Ltic tube first engages the lower end of interference J^*^ 
user everting downward force on the spout, a portion of that tube, located 
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below the end of tube extension 3b. is squeezed past that rib, temporarily 
compressing the tube at that portion. As that portion is moved upward 
above the end of the interference rib into the lateraUy wider region dose to 
the underside of top surface 7a, the portion resiliently expands slightly, as 
5 the other portion of the tube engages the vent seal. That expansion allows 
the resiUent force of the tube walls to assist in holding the bottom end of 
the spout in the horizontal, closed position illustrated in the figure. To 
move the spout end out of the closed position, thus, the force must be 
sufficient to re-squeeze that portion of the elastic tube. By contributing to 
10 the latching function in the foregoing way, it is possible to reduce tiie 
sti-ength of tiie earUer described latch at tiie front end of the spout. 

The portion of the elastic tube 8 sealing the air vent is supported by 
the rigid walls of the lower spout portion, while tiie tube portion carried 
into the bend is a suspended portion. It is appreciated tiiat the foot end of 
15 tiie lower spout portion is sufficientty distant from interference rib 12 so 
tiiat the kink is preferably positioned slightty below tiic foot end when tiie 
spout is pivoted down as illustirated. That positioning minimizes tiie force 
necessary to pivot tiie spout down and maintain it latched in place. 

Reference is again made to Fig. 5. Diaphragm 4 is preferably a 
20 compound diaphragm described in tiie Dark «968 patent to which reference 
may be made for a more detailed description and which is incorporated 
herein by reference. Essentially tiie diaphragm is formed of two types of 
diaphragms that are serially connected togetiier in between tiie cap base 
and tiie spout 3, comprising an invertible diaphragm 4a and a flexible 
25 foldable diaphragm 4b tiie edges of which are iUustirated in tiie figure. 

In the specific embodiments illustirated in tiiat prior patent, a bi- 
sector plane is iUustiated oriented at an angle of forty five degrees to tiie 
plane of tiie planar upper surface of tiie cap base, such as tiie horizontal 
plane of tiie upper surface 7a, illusti^ted in Fig 5. Plane line 18 represents 
30 a bisector plane in drinking cap 1 tiiat contains tiie border of tiie 

diaphragm 4 and extends through hinge 5. In tiie present invention, tiiat 
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^ between bi-sector plane 18 and *e is made more shallow, 

specifically forty degrees. When swiveling spout 3 from the vei^cally 
upstanding open posiUon to the closed position, the spout pushes on 
flexible diaphragm 4b. which in turn pulls or swivels the mverUble 
5 diaphragm 4a down through the bi-sector plane. 

^ the for^ degree angle the mvertible diaphragm 4a component of 

the compound diaphragm inverts, that is, passes through the top dead 
center position, the bi-sector plane 18. but does not invert as fuUy, as 

the design shown in the Dar. -968 patent in which the foriy flv, 
,0 angle is employed, before a fold over action of toldable diaphragm 4b 

Xn^toCurs. Thedescripti„nofthediaphtagm.smovementdunng 
closLg, and opening of the spout, is adequately described in the pr.or Dar. 
■968 patent, which is incorporated herein by reference, and not here 

,5 fUn inverable diaphragm inversion it was found that a residual 

propensity for the diaphragm to pull up slightly occurs, pivod^g the spout 

1^ UP - five degrees of arc. ft»m the position in which the spout . 
^1. as— the spout latch is removed or disabled. Such ...dual 
tee appears to be due to the ^ .hat the po^lene matenal of wh.ch 
ao the diaphragm is preferably constructed, unlike rubber, does not 

completely -relax- in the inverted position, and the diaphragm mater«l s 
along the outer edges. That return or spring baC force is^ 
and much much smaUer than the force required to move the diaphragm 
back through the top dead center position of the ^"^^^^"^ 
,5 For the most part the invertible diaphragm's residual sprmg back 

force is of Httle or no concern, since the dosure-s spout latdi holds *e 
^ut down ti^tly sealed, and. accordingly, so is the attached d^ph^- 
Due to the nature of a sport drinking botUe-s use, however, one desires to 
n»k. the drtokingbottle as easy to open as possible. To achieve that ease. 
30 a latch for the spout should be designed to be less strong ttian m the 

foregoing closures oftheDark^patent. Since the latch IS and 16 must 
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handle the described residual spring back force created by the diaphragm's 
inversion, the problem addressed was to reduce or divert that force. The 
present invention accompUshes that by reducing the angle of the 
diaphragm from forty-five degrees to forty degrees. Such change is found to 
5 reduce that spring back force to a lower level. The invertible diaphragm 
portion is no longer required to fuUy invert when the spout is sealed closed. 
The spout latch may now be of a weaker design and, hence, is easier to 
release. 

As illustrated in Fig. 5, drinking spout 3 is attached to the 
10 diaphragm 4 by a connecting portion at a position slightly above the 

horizontal surface 7a of the cap base to enable the drinking spout to swivel 
about the pivot axis of hinge 5. The smaller diameter lower spout portion 
3b therefore extends up to a position slightly above surface 7a. That 
permits diaphragm 4 to be sUghtly greater in size, which faciUtates pivoting 
15 of the spout between its open and closed positions. 

As shown in Figs. 5 and 6, cylindrical wall 7c serves as a collar for 
connecting drinking cap 1 to bottle 2. The internal side of that wall 
contains an appropriate screw thread 20 molded into the wall for attaching 
the drinking cap to screw-type container or bottle 2, earUer illustrated in 
20 Fig. 2, and a ttexible annulus 21 that extends from an inner cylindrical 
wall and is integral therewith. That annulus is radially inwardly directed 
and is downwaitily sloped and is oriented to engage the top edge of the 
associated drinking bottle and serves as a liquid seal. It is recognized that 
other conventional side wall configurations may be substituted to connect 
25 the cap to the bottle, all of which come within the scope of my invention. 

As those skilled in the art appreciate from the side section view of 
Fig. 5, all of the foregoing elements of the drinking cup cap, excepting the 
elastic tube 10, may be molded from one piece of plastic material, suitably 
polypropylene, as example, in the manner described in the Dark '968 
30 patent, and forms an integral unitary one-piece structure. Preferably 

elastic tube 8 is formed of rubber. Less preferred embodiments may use a 
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tube formed of polypropylene material. Howevef, polypropylene creeps, a 
disadvantage, while rubber is easier to repeatedly stretch and compress, 
which makes it prefereable. 

The foregoing provides a leakproof drinking cup cap that is easy to 
5 open and close. It is formed of only two component pieces which are easily 
assembled together. It is easy to disassemble and clean. One need only 
remove the cap from the bottie and open the spout, pull off the elastic tube 
8. which is only frictionally held in place. The cap may be washed by hand 
or in the top shelf of the dishwasher, and the tube can be flushed and 
10 cleaned, leaving no trace of any beverage. The bottle may be separate^ 
cleaned. Reassembly is equally simple. The end of elastic tube 8 is simply 
forced onto the lower spout portion 3b, elastically expanding the tube end 
over the ring 17. As is apparent, no special tools or training is required. 
It is believed that the foregoing description of the preferred 
15 embodiments of the invention is sufficient in detail to enable one skilled in 
the art to make and use the invention. However, it is expressly understood 
that the detail of the elements presented for the foregoing purpose is not 
intended to limit the scope of the invention, in as much as equivalents to 
those elements and other modifications thereof, all of which come within 
20 the scope of the invention, will become apparent to those skilled in the art 
upon reading this specification. Thus the invention is to be broadly 
construed within the fuU scope of the appended claims. 
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THE CLAIMS 
1, A resealable drinking cup cap comprising: 
a cap base; 

a drinking spout and a diaphragm moved by said drinking spout 
5 mounted on said cap base; 

said drinking spout being pivotally mounted to said cap base for 
swiveling movement between an open position and a closed position and 
said diaphragm being connected between said cap base and said spout, 
wherein said diaphragm at least in part swivels responsive to said drinking 
10 spout moving between said open position and said closed position; 

said drinking spout including an upper spout portion located on an 
upperside of said cap base and a lower spout portion located principally on 
an underside surface of said cap base; 

an interference surface protruding downwardly from said underside 
15 surface of said cap base, said interference surface facing and being 
angularly inclined toward said lower spout portion; 

a vent passage through said cap base for normally venting the 
underside of said cap base when said drinking spout is in said open 
position, said vent passage being located in said cap base between and 
20 radially aligned with said upper spout portion and said interference 
surface; and 

latch means for releasibly latching said drinking spout in the closed 
position; and, further comprising: 

an elastic tube, said elastic tube having elastically collapsible 
25 tubular walls, said elastic tube having an upper end portion attached to 
and ensleeving said lower spout portion and a suspended portion 
suspended from said lower spout portion; 

said lower spout portion for swinging said upper end portion of said 
elastic tube along said underside of said cap surface to cover said vent 
30 passage, responsive to said spout being moved into said closed position, 
and, simultaneously, swinging said suspended portion of said elastic tube 
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into contact with said interference surface to bend and squeeze closed said 
suspended portion of said elastic tube between a bottom end of said lower 
spout portion and said seal surface, to thereby close said drinking cup cap. 
2. The invention as defined in claim 1, further comprising: a liquid 
5 container for confining liquid, said Uquid container including an open top; 
and wherein said drinking cup cap further includes: a collar; fastening 
means carried by said collar for fastening said drinking cup cap to said 
open top; and a seal for providing a Uquid tight seal between said drinking 
cup cap and said open top when said drinking cup cap is fastened thereto. 
10 3. The invention as defined in 2 wherein said diaphragm is a 

compound diaphragm and comprises: 

a flexible diaphragm and an invertible diaphragm serially connected 
between a lower end of said upper spout portion and said cap base; 

said invertible diaphragm providing an over dead center arrangement 
15 that pre-loads said drinking spout in the direction of said open position, 
responsive to said drinking spout being in the dispensing position, and 
pre-loads said drinking spout in the direction of said closed position, 
responsive to said drinking spout being moved from said open position 
toward said closed position; 
20 said flexible diaphragm and said invertible diaphragm being 

angularly inclined relative to one another to define a crease there between 
responsive to said drinking spout being in said open position; 

said flexible diaphragm including a top end connected to said lower 
end of said upper spout portion and defining a bend line therewith at said 
25 top end, said flexible diaphragm being bendable relative to said drinking 
spout at said connection with said lower end; 

said lower end of said drinking spout being movable in an arcuate 
path to push said flexible diaphragm during the initial course of travel of 
said drinking spout from said open position to said closed position and, 
30 through said flexible diaphragm, to invert said invertible diaphragm and. 
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during additional movement to said closed position, to place said flexible 
diaphragm in a position underlying said upper spout portion; 

said flexible diaphragm being adapted to swivel about and be pushed 
and then be pulled by said arcuately moving lower end of said upper spout 
5 portion, whereby said flexible diaphragm is temporarily wrapped over and 
forms a bend therein at said lower end of said upper spout portion and is 
placed in a position underlying said upper spout portion responsive to said 
drinking spout attaining the closed latched position. 

4. The invention as defined in claim 1, wherein said lower spout 
10 portion is of a predetermined length, said length being greater than the 

distance between said vent passage and said upper spout portion and less 
than the distance between said upper spout portion and said interference 
surface, when said spout is in the open position. 

5. The invention as defined in claim 3, wherein said lower spout 
15 portion is of a predetermined length, said length being greater than the 

distance between said vent passage and said upper spout portion and less 
than the distance between said upper spout portion and said interference 
surface, when said spout is in the open position. 

6. The invention as defined in claim 1, wherein said cap base, said 
20 diaphragm, said spout, said interference surface and said latch means 

comprise an integral assembly formed in one-piece of plastic material. 

7. The invention as defined in claim 1, wherein said cap base further 
includes a hinge for pivotally mounting said drinking spout to said cap 
base, said hinge being integrally formed in said cap base and defining a 

25 pivot axis. 

8. The invention as defined in claim 6, wherein said cap base further 
includes a hinge for pivotally mounting said drinking spout to said cap 
base, said hinge being integrally formed in said cap base and defining a 
pivot axis. 

30 9. The invention as defined in claim 8, wherein said plastic material 

comprises polypropylene, and wherein a distal edge of said diaphragm. 
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most remote from said drinking spout, and said pivot axis define a bi- 
sector plane, said plane being oriented at an angle of 40 degrees relative to 
a reference plane, said reference plane being oriented normal to the axis of 
said drinking spout when said drinking spout is in the open position. 
5 10. The invention as defined in claim 4, wherein said angular incline 

of said interference surface is a predetermined angle in the range of from 
five degrees to no greater than ten degrees from the vertical, said vertical 
being defined by the axis of said spout when said spout is in the open 
position. 

10 11. The invention as defined in claim 6, wherein said elastic tube 

consists of rubber. 

12. The invention as defined in claim 8, wherein said angular incUne 
of said interference surface is a predetermined angle in the range of from 
five degrees to no greater than ten degrees from the vertical, said vertical 

15 being defined by the axis of said spout when said spout is in the open 
position. 

13. The invention as defined in claim 12, wherein said cap base 
includes a radially extending U-shaped recessed portion for receiving said 
spout, when said spout is in the closed position, said U-shaped recessed 

20 portion including side walls; and wherein said latch means comprises: 
a pair of splines located on diametrically opposite sides of and 
extending in parallel to the axis of said spout; and 

a pair of barbs located on respective ones of said side walls of said 
radially extending U-shaped recessed portion, said barbs containing a cam 
25 surface. 

14. The invention as defined in claim 1, wherein said spout is of a 
length sufficient to extend beyond and overhang the side of the upper 
surface of said cap base, when said spout is latched in said closed position, 
for providing a gripping surface. 
30 15. A resealable drinking cup cap comprising: 

a cap base; 
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a drinking spout and a diaphragm moved by said spout mounted on 
said cap base; 

said spout being pivotally mounted to said cap base for swiveling 
movement between an open position and a closed position and said 
5 diaphragm being connected between said cap base and said spout, wherein 
said diaphragm at least in part swivels responsive to said drinking spout 
moving between said open position and said closed position; 

a living hinge connected between said cap base and said drinking 
spout for pivotally mounting said drinking spout to said cap base, said 
10 hinge being integrally formed in said cap base and defining a pivot axis; 

said drinking spout including an upper spout portion located on an 
upperside of said cap base and a lower spout portion located principally on 
an underside surface of said cap base; 

said diaphragm further comprising: 
15 a flexible diaphragm and an invertible diaphragm serially connected 

between a lower end of said upper spout portion and said cap base; 

said invertible diaphragm providing an over dead center arrangement 
that pre-loads said drinking spout in the direction of said open position, 
responsive to said drinking spout being in the dispensing position, and 
20 pre-loads said drinking spout in the direction of said closed position, 
responsive to said drinking spout being moved from said open position 
toward said closed position; 

said flexible diaphragm and said invertible diaphragm being 
angularly inclined relative to one another to define a crease therebetween 
25 responsive to said drinking spout being in said open position; 

said flexible diaphragm including a top end connected to said lower 
end of said upper spout portion and defining a bend line therewith at said 
top end, said flexible diaphragm being bendable relative to said drinking 
spout at said connection with said lower end; 
30 said lower end of said drinking spout being movable in an arcuate 

path to push said flexible diaphragm during the initial course of travel of 
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said drinking spout from said open position to said closed position and, 
through said flexible diaphragm, to invert said invertible diaphragm and, 
during additional movement to said closed position, to place said flexible 
diaphragm in a position underlying said upper spout portion; 
5 said flexible diaphragm being adapted to swivel about and be pushed 

and then be puUed by said arcuately moving lower end of said upper spout 
portion, whereby said flexible diaphragm is temporarily wrapped over and 
forms a bend therein at said lower end of said upper spout portion and is 
placed in a position underlying said upper spout portion responsive to said 
10 drinking spout attaining the closed latched position; 

wherein a distal edge of said diaphragm, most remote from said 
drinking spout, and said pivot axis defme a bi-sector plane, said plane 
being oriented at an angle of forty degrees relative to a reference plane, said 
reference plane being oriented normal to the axis of said drinking spout 
15 when said drinking spout is in the open position; 

an interference sxirface protruding downwardly from said underside 
surface of said cap base, said interference surface facing and being 
angularly inclined toward said lower spout portion; 

a vent passage through said cap base for normally venting the 
20 underside of said cap base when said spout is in said open position, said 
vent passage being located in said cap base between and radially aligned 
with said upper spout portion and said interference surface; a seal for said 
vent passage on said underside of said cap base, said seal bordering said 
vent passage and protruding from said underside; 
25 said lower spout portion being of a predetermined length, said 

predetermined length being greater than the distance between said vent 
passage and said upper spout portion and less than the distance between 
said upper spout portion and said interference surface when said spout is 
in the open position; and 
30 latch means for releasibly latching said spout in the closed position, 

said latch means including a pair of spUnes, said splines axially extending 
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and radially outwardly protruding from diametrically opposite sides of said 
upper spout portion, and a pair of latch barbs located in said cap base for 
engagement with said splines; 

said cap base, said diaphragm, said drinking spout, said interference 
5 surface and said latch means comprising an integral assembly formed in 
one-piece of polypropylene plastic material and, further comprising: 
an elastic tube, said elastic tube having elastically collapsible 
tubular walls, said elastic tube having an upper end portion attached to 
and ensleeving said lower spout portion and a suspended portion 
10 suspended from said lower spout portion; 

said lower spout portion for swinging said upper end portion of said 
elastic tube into contact said vent seal along said underside of said cap 
surface to cover said vent passage, responsive to said drinking spout being 
moved into said closed position, and, simultaneously, swinging said 
15 suspended portion of said elastic tube into contact with said interference 
surface to bend and squeeze closed said suspended portion of said elastic 
tube between a bottom end of said lower spout portion and said seal 
surface, to thereby close said drinking cup cap. 

16. The invention as defined in claim 15, wherein said elastic tube 
20 comprises rubber; and wherein said angular incline of said interference 

surface is a predetermined angle in the range of from five degrees to no 
greater than ten degrees from the vertical, said vertical being defined by the 
axis of said spout when said spout is in the open position. 

17. A leakproof vented drinking cup cap comprising a base having 
25 top and bottom surfaces, and a vent passage through said base; a 

pivotable spout extending through said base, said spout having first and 
second ends and a fluid passage therethrough, said spout being pivotable 
between a closed position in which said spout is oriented alongside said 
base and an open position in which said spout is oriented upstanding from 
30 said base; said pivotable spout and said base comprising a unitary 

assembly formed of one piece of plastic material; an elastic tube coupled to 
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said second end of said spout to define with said spout a straw for passing 
fluid there through; said spout for carrying said elastic tube to a position 
covering said vent passage to prevent fluid leakage through said vent 
passage and for kinking said elastic tube to block fluid passage there 
through, when said spout is moved to said closed position. 
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